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Outline

Cdlular Materials

*ONR Program, SHORT Summary

*Thermal Management Advantages

*Opportunitiesin Macro-Ther mal Management
eFuture Directionsin Miniature Thermal M anagement
*Novel Processing I nterests



EXAMPLES OF OPEN AND CLOSED
CELLULAR STRUCTURES
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ULTRALIGHT METALS

A.G. EVANS (Harvard University)

START: Sapt. 1st 1996 gvans @husm.harvard.edu hittp:/fwww.ultralight.deas_harvard COct, 1998

MULTIFUNCTIONAL IMPLEMENTATION STRATEGIES

ULTRALIGHT SANDWICH SHELLS

FOR CELLULAR METALS
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= Lightweight Vehicles (JAV, LV)
* |ightweight/Fire Retardant Super Structure
& Blastlmpact Proteclion Systems

* Compasct High Flux Gooling Systams
(Maotor Crives, FEBB, TPS; Heat Exchangers)

* ‘Vibratlon/MNoise Supressicn Systems

Impulse, Ifx)
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TECHNICAL APPROACHES

ACCOMPLISHMENTS

* |dantify Multifunctional Opportunities

* Greate Mechanlsm-Based Performance and Life Models
* Provide Numerical Implementation Codas

* Establish Test/Analysis Protocols

* Create Movel, High Performance Materials

* Apaly Technical Cost Models/Utility Analysis

* Devise Industry Implementation And Feedback Mechanisma
* Create Metwork To International Programs

* Multifuncticnal Degign Manual (Vaersion 4]*

* FEM Design Coda™

* Thermal Optimization Code*

* Sandwich Panel Implementation Methodology™
* Case Studies (Blast Protection, Cooling, etc.)

* Cost Modeals And Utility Analysis*

* Characterization Methodologies (IH, CAT-Scan)

s Mevel Materials (Hollow Sphere, Lattice Block)

* Mon-Destructive Probes

* Transferred to Industry
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